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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a motion of a moving image look 
smooth when converting interlace video data whose field frequency is 
60Hz resulting from the conversion of source progressive video data in 
which a frame frequency of a film source is 24Hz to output progressive 
video data whose fi^ame frequency is 60Hz. 

SOLUTION: The source progressive video data whose frame frequency is 
24Hz are converted to the interlace video data whose field frequency is 
60Hz by 2-3 pull-down, and the interlace video data are converted to the 
progressive video data whose frame frequency is 60Hz. Further, the 
progressive video data are interpolated to obtain the output progressive 
video data. The interlace video data after 2-3 pull-down are directly 
converted to the interpolated progressive video data as well. 
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I 



v7'PA^.r-:5'<^^27^-i=s]®^.^^-^>*tbai^*L7t, loi7^^(i2o(r)^^7>f-;vK® 
m^iiy^BoSTtli 1 ^(Di^^y ^ - )Wmm^-h^J:7^^mt^ 3 7-/ Ki:^-^:io^ 

ail;-/n^-l/-y v7mftx-r^<75il^-r^ 5 7 ^ - i^s jS^ t UT, ll=g<7)7 

V- A-cii. mmw.y'^ ^^^y v7'BJtitr- ^J'O* 1 7 1^- Aiijft^^iS7 i^-i.c^iift 
t 2^EidXz/3mE<7)yu-^<7)^J^^^j:<tt~Ux-ii. m%ZW.y' u {/ v v =yzr^km. 
r-^<D^\ y V- h.m<^h'm2 y V- i.m*^^^^\.tzm%-^m%y V- h.<n>m^h L 

> 4 #@<07 V- ATi■i^ ■i[|Eil7*n^^^^;;->7*0ji^.-r-^c7)^2 7V-Aii#.^^iS7 
l.- A oiSit i:L^ 5ll=g«07V- A mf|SJFs7°n 1/ v 7*B$:it7^- ^ 2 7V 

-AiHtt'eoM<^^l 7 V- A®^^'^fiKL7t:iS^^^^7 v-i^<^M^t-r&7'n 



^ Kij^is J:Cf{^^7 ^ -;v K® <b '^^ il^l"^ 2 7 ^ - Ki:. Jl7°ni^-V";^ 
=y-f^\%r~'^ o^y^2 7 V- AHitjJ^^Wffi ? 1 o$ Ttrfi 2 0(0^^7 - ;v K® 

#.J3 J: iy*" 2 o ^ i.i 1 0(^f^|^r-7 ^ - jv K® ft^'^ ^il^l" ^ 3 7 - K ^-^^o-i^: 

mis-^ y ^ ~ V - T.^^r- (D^y - jw Kt^t?riE-iSij§^i*ini5it^jiE1s*5 j: ?/7 

V- ^ ^ 'J n» Mia7 V- A > * ij ®^7=^- ^ V mm^Wi 

^51^ So 



^ F®^.i3 J:iy^*^^7 -f -;w K®^^^-f)^:5>^^i-:& 2 7'r -^i- Ki:, jl7'n^v-;; 
z^y^mtr- ^ <7)^ 2 7 i"- A MftjJ-^ibfiai itfz. i^tfzli2 -ocD^^y ^ - ;v F® 
fti3 J: U^' 2 o 1 7^: fi 1 -0(0^^ 7 -f - K® ft j^-- 'Sr S ^Ut S 3 7 ^ - Jl' K ^-^^Ipi^ 
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& V - ^ > ;7,;itai:^So 

^ - ;v Klltis J: a^'f^3&7 - ;v Kiiftji^- fb * ^^1"^ 2 7 - ;v K i: > m7°n iJ'* u 7 
-> 7'§*^ r - ^ <7)^ 2 7 ^ - i^ ® Hi ^ ti;^: > 1 o J 7t 2 00^^ 7 ^ - ;V K® 

1t:S3 J:i>*2o*;i:ti 1 o<7){||^7 ^ - JV Fii1^:*^'P>'5: ^^a^i"* 3 7 >f - Ki: 
tz. 'Amr^ 5 7^ -;vK^-^lja^!i:-t;2)^ ^-;^Bill^7"-^<75#7>f -;VKO 

^(D^i^^ iifzmM^-^^-^ mK I - vw^^fzm—y ^ vwi<^2-o(oy 
<ii X. s V - > ;^ ^ m ^ s o 
[0001] 

^ _ V- J7~,Bjt'ftT-'- Mya^l^y v-7'Blit'r'- ^ c7> "7 V - A JH^^^ <}: I9 rSi 7 V 

-Aja5&^(7?aJ:t;7"n^*l^-;'v7*l!*^x-:S'l^^J^-r^:^fei5J:i>'^a> i3J:i^\ ^^7' 

[ 0 0 0 2] 

7-/ ;VAHfE^^ tL7tl!Jiii<7)ii^$:> D VD (D i g i t a l Versatile D 

1 s c ) ^Sr L, t fz li r'v ^ t'K X o T^siif^ m-^. 

2 4 =r-7C0Biii®OjS^'^. 7 1^- Aja';&^;()«2 4 H z . 1 7 - A O v >- (^^^) ^ 

[ 0 0 0 3] 

HIS (A) <7D [y ^ )VAv - 7.<DB.y'^ y 'yy^Ai^T^- ^ } it. z.ii^1^^mK7j^L 

[ 0 0 0 4 ] 

l^^fl:-^> MP E G t'HiSV^T. '^^*?i5> :?> 2 - 3 7';V:r "^7 >H i o -C> C:<7)7 

1^- AMl?gE^75«2 4 H z<^Ii7'D;>'-k7->7'ellt^-r-:5'^s 7 -f - ;V Kji^gt3^7&«6 0 H z 

c -< > ^ - V - efcit -r- rJ' ^^-f ^ o 

[ 0 0 0 5] 

;ir#6^lC, [US (A) lC^1-«t9t-> ^.7'Di/k->>-7'B!li^r-:J'<^7 l/-Aii<tA<^. 

>^^^7 K®^A 0 t LT^ i^^y-( y^^^y ^-)\^ KH^A e t t 
^ - jvvmi^B 0 t LX. i^^y -^ yki^^y 4 -)i^vmikB e tLX. ^hK^f^. ^ 

^y-{>^^^y4-)\yy®^.BotLX. mr-ki-^iUL. My^^i^y'yy'^^-r^-^<^ 
7 V-ABS^C^T), i^^^^ y^i^iky ^ - )^y'MiS>c e tLX. ><^^^7-^ 
K®ftC 0 2: LT. J^tfttilL. W.y'0^'Uyi^'ymtr-^<DyV-2^mi§.D(0. 
i^^y-^ y^miy-^ KiiftD e t LX. ^^y^ >^$$^7 -f - Ji- KS^D otL 

[0 0 0 6] 
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Jll>&$i:;6>' 6 0 H z(?)-f ^-7sPl1tf'~- ^^^^ 7 Ix- Aj^^irT^^e 0 H z c7)7"D^'V 

^ o 

[ 0 0 0 7] 

^ 1 c7):^Vi-t:MJ:. 118 (B) Kyr^-tX^^Z^ y ^ - V- 7.^^r- ^ <Dm-(Dy ^ - )V 
[ 0 0 0 8 ] 

Ly^^L. :ic75:;^ST:-li^ a3:t7 7'ni>*^:y->7'?*^-r-^4>(<:s 7l^-Aii^AB. BC. 

$r'&-Bj(;L/>:7 V-Aiift56«— ^jg^Tai3i.L. > ->'S#^x Kl§<7)?li Lv^v - > 

T(i. ^itMO^<M=^^7 V-A^®^t^^l^-7^■-AH'^-fig;$n^7t^6^ {ti;t»7°n^*V--7 

[ 0 0 0 9 ] 

^ KiSftA o ti^^y -;v K®^A e ^-^fiic LT. aj,tJ7"n ^j; ->7'g!it^r- ^ 
;w KiSftB o ti^^y ^ ~ )V K®#.B e -^-^-^LT. ai,t? 7'n rJ'- -y vT'BJfcftr'- ;5'<^7 
[0010] 

ai^-rUlg^tLTv^SD VD7'V-ir'5:i'<7)S^^ftx t ;t ti 7'n ->'i ^ 7*9X-7r^^ 
[001 1 ] 

ic7):^}£<75 7'n^^l^-;^>'7'^^ (ji^^^) ^^f^t-ldts 2 - 3 7';P:?^'> >'?*<^-r V 
[0 0 12] 

119 (A) ic^-r J: 9 2 - 3 7°;i-iJ''t; >mcO-f ^'tJ'- ^-7^e*1tr-^^' ^^ilS^ 
-r* 5 7^ Fc7)^MT o[*|-Cti, 1, 3, 5#i<757-^-;VKfl, f3, f 5 76«^ 
it7^-;vK\ 2. 4#ico7-f Kf 2. f 4 5&«il^7 - K<t 'Sr 19 ^ :iitKm< 

mm-r^ 5 y ^ h'<DmmT epjx-ii. i, 3, 5ii=@<7)7i'-;vKfi, fs. fs 

7()^f^3^7>f Ks 2, 4^@<7)7'f K f 2. f 4/6^^^7 -f Kt =5:^:6^ ffiM 
To, T e <75v^-ftt 1:1*5 ^/>T'b^ 7 - JV K f 3 7 <f - ;v K f 5 l*I^i3 J: TO — 

7^ - Kfl^y t 'Sr 19 ^ ^MToi3j;Z/T eSr-Mfflir-TSo 
[0013] 

tfc^ 2-3y')vy^>^k<D>fy^-u-7.BS!:iP.r-:^Kit. ^%ii.y ^ - ti^^y ^ 
- K ^ ESiJ-t 7 - KmsOlf $I^*«»A ? ti -I. o 
[0014] 

^o^'^-cr)->-^>7.^aiii> ^02 - 3 7';u^*>5' ^^'^ v-7^glt^t7"-rJ'0^ 

^(7)0#>^<7)7 'f -MMT o*3J:?/T e<^v^t'tlI•::JiL^ 7 'f - ;P K f 1 
~ f 5 OV>-f ^i-e*;?)^^-'^^ i-'Srt>*,^ -iliS^JT ol*l<^7'f Kf i ;5^^-ii«jgi!T 
ert(7)7'f Kf 5 ^-C<7>1 0 7-^ -JV K't'tiDV^-f ^IJ^'JI"^ '(><7)"e<b^ 

o 

[0015] 

ili^fitcDii 7s ^ i>'7 A ^^Sfe LT. ^^11 1 7 KSv^Tt 1^-7 -f KflS!J(7) 2 

^ATlj^iSfla-r^ t ^> 'e0 2O0 7'f Kfis ±|EC7)7^ -JV K f 3 ^ J:Z/f 
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[0016] 

mmutLxit. m9 (b) K7r--t^')^j:Mr'-^Y^m^^^o fzfzL._m9 (b) h 

^hK^tz-oXli. ^lii]y^<)\-tLr. m^lf-. lOh (1 Ojt-eii 1 6) 3&-^^jEB h (1 
0ilTti 2 3 5 ) tX-<02 2 0 ]y^<}\^^^\'^^o 
[0017] 

mi o^i^ '^^<D-y-^y:^-^mmmm.^yf^L. y ^ - v- ^.^k^r- ^ ^(on^r- ^ 

Yt^. 2 2 0 ^^JV5-<7)— ^^tBlHll^ 6 1 T-^ 1 0 h-EB h<7)^i^'fiitJtf^$^T. *f 

2 n , * 'i? > h ^ - :^;V'#-^3i»«#t«& $ tus o 
[0018] 

* ^ ^ 6 2 li. '!7 > h ^ - y;H8-f-;i)^'»$ ^tKX-oX. mm^ ^"^^ 

Y7 vy'-t^o ij^y b 2(D\^tii^^t^ mummy y^^^\^i^'^x. nz^-t^y 

•yf-HIj^e ZKy yf-^fi. A^y^ 6 2lt. muwiMy y i-M-W<oW.^k<DmW.mM') t 

[0019] 

Y ^'yA-^i^^^fL^o 
[ 0 0 2 0 ] 

'^y^^^e 4<DtiiitiiM.\t. :^<D^W.mMy y'^^-^i^J^<>X^ 

m(Oyy^m^ 6 5 7 t^2>o 
[ 0 0 2 1 ] 

tibic^nr^ Jtt^Ielj^e 8<^)l±l:tli: LT^ D a^D t h<7)i: §mi,^^'^JUt>5:>9. D 
a >D t h<Dt ^Klii&U^}l^tt3:^^iiim-^S d t ^^^hfl^o 
[ 0 0 2 2] 

D a t h t =Sr "9 > ;itai#-tS d t ib^m t '&S<^li> 9 3^#t::SP?i 

?itT^^i>s ^(^7-/ -;i-Kf nt:iMLT2 "7 -f -;vm(7>7'f -;VKf (n-2)<^® 
^^iS(^>t;7s h i/^A t7?)5SiabT\/^^*i-^T:-* '9 ^ :7 ^ -;v K f n^^±ti<r>y ^ - K f 
5^ 7^-;VKf (n-2) 7&«±fE<7)7 -f K f 3 -C*)^Jir'^T"2b^o 
[ 0 0 2 3] 

?/±ia(7?7^ -jv KMSiJIfffRi^ <): oT. 2-3 :f y^^k'D-^ y ^ - V- y.MT- 
<D. ^<Dm^<Dy -i -}i^V-^K Jiti<7)~MmmT o^XVT e<D\y^t'r^\,:imL. ^--oy 
-jwKf 1 ~ f 5<^w^r^^T-*^3^'•'^^ 1-'Sc:b*>. -M^Toi*I<7>7-f Kf l*^<b 
— iiii^T el*!<^7 -f K f 5 tX<D 1 0 7 -f K4=(^)Vi-f ^ fUSlJ-f^ 

[0 0 2 4]- 
[|§a^:6^'^^L <}:.•? a:-r^lfM] 

L:5~-L'5:)6«^. US (C) L7f:^ftl^ «fc ^^ ^ ^ - V- p^ft^x - ^J' 55~'^> 7*n 

7 v_i,iii^gA (c, -) t^2 yv-M.'^m.-r^om^t. [wi-(7)7i--i^i^B ( 

D. •••) 3 y u- M.iS:m-t^^-^t-^'. ^S.Km<fzi^. 7 ;VA v-^v-Cfi^Srv^tTx 
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[ 0 0 2 5 ] 

^ i t ^ ti-^o 

[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

[0 0 2 8] 
[ 0 0 2 9] 

[m'm.im^r:&>fzib<D^m 

w.-fxj^'v -j zyy^i^-r- ^<Dm 1 y u--^m^i()^h^ih^ivfz. -eti-rti i ^<D^^y 

-f - ;v Kiij#.i3 ck t>'i^m 7 'f - K® ^ ^ iS^I-^ 2 :7 ^ - ;v K t ^ a v 
z^ymtr'- ^ <^B2 y U-M.m^-^'-hi^ih^fifz. l 2 oct^^I^^ ^ k® 

^.io J: t/2 Ttfi 1 o<75{||^-7 -f Kli#.^^ib'^^ift^1-^ 3 -jv Ki: ^•^:f5-t^ 

^^-r^ 5 y ^ ~ }^ yk-^^Mk-r^^ y ^ y-^^st^r- :^ ^(oy^-}\^ 

^co^ 1 7 V- A®^.t^2 y u-Amw.t^i^Ltzmi^^mmy \y--^(^mi^tL 
> 4iii<7)-7 mtiw.y'^i>'i^y'yy^^^r~^<Dm2yU'-j^miP.'k^my 

[ 0 0 3 0] 

- ;v Kli^.^ J: 'f - ;w F® ^ ^ 2 7 -r - ;v F t , IT. ^j-' v 

->-7'Bitftx- ^<7>^2 7 V-ASft^^-'btitb^^iT'c, 1 of /c(4 2 o(75S-|&7 ^ - ;v K® 
ftis J: 2 0^7^14 1 O(0i^lfc7 -f - K®1t^^-'b'5rSiIig-r^ 3 7-^ --'V Ki: ^-^^o-^ 
iiic-r-2> 5 7'f -;i'K^-M^i:i-^'1'>t5'--^-7;BJtifr-i5'0^7'f-;WF<^ 

^ -BrFie-M*!!!*! I- a It ^ )iLm 'i-^ai-r ^ is t. 

tillB^ > ^-7>i*^tr^-^<7)|i#^^lJ±-C■0^l^^1"^®^OK<O®^'fit<7)^ja■^#®^- 
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[ 0 0 3 1 ] 

±|£c7)7*Di5'*v-;^ v-7*^^:;&i*Tfi> ^|^m<^m;!3 7'a ^ V -> 7'iBtb^r- ti, 
S) i ^ X. * t * o 
[ 0 0 3 2] 

- ^ ^^^^ ? tLT# <b tL;t ^ - - 7> Mt-^ <o-> - ^ ;^ ^^ibl-* i j^s-e § 
[ 0 0 3 3] 

[ 0 0 3 4] 

tLT^c, yV~2^W^W.ii^2 AH z . 1 7 P-i=s<7)7-f > (^^It) ^J;t**- 5 2 5^ 

(75, 7°n^*V-;'i/7'B!ltftx-:5^=SrtI^6<jli^Lfc^<7>-e. W^A, B, C, D, E {i> ^ 

[ 0 0 3 5 ] 

Z.<OZfV-J^mWM.t^2 4 H z (7)M7"Di^-lx-:^i/7'B5i^'r- ^'^^ 2-3 7° ;v -^7 > lij: 

. [18 (A) lc^LT±iEU;t tisVjT^ > ^ - V- ;7. b^^t"- ^ ^coiift A o , Bo 
. Co, Do, E 0 li^ 'e-n-r:^iE7*ni5'-V--7->7'iit1tr- i?'<^7 1^- ASftA, B, C 
, D, E:&^ibfi&{B?*t;t^^7-Y -^W Kii^^^t> ^ >' ^ - V- 7^B^1tr - 4'<?5® ^ 
Ae, Be, Ce, Deli. ^^^^%-f'O^V-J=^-f^*^r-9<n>-?V-2>.m'^A, B 

[ 0 0 3 6 ] 

2-3 y^- u-;^s^$i:i^r-i^K^i. ^^7 - Vti^^y^ - F 

[ 0 0 3 7 ] _ _^ 

i(^7'f -^V KJlvS^7&^6 0 H zO^ V-y?.B!fc^tr-:5'^^ US (C) Kyj^LfcTo 

^ > ^ ^ U ~ 7.m^r- ^ <D^^y ^ KM-ftA 0 2:{^IJ[7 ^ -;v Kli-ftA e 
fiett^ m^Wik<r)y'x2 irvy v-yPjUi^T-'- i5'<7?7 V- AlS^A=^ 2 7 V- At::igoT^ 
fi£t. -f ^iJ'- I— >5.i*ft7"- ^<75S-I^7 KiiftB o t{^^7'f Kiil'tB e ^ 
-^E)(;LT^ i»^^^^<07'n^V';'->7'Bjt'ft-r-:?'<7)7 U-i^ii^B^r 3 7l'-AtC?goT 

[ 0 0 3 8 ] 

$<b^^^ ^<Di*'^m?^07 V-Aj§|?g^:*^'6 0 H z(^7'n^^V';^->7'?5!:^ 

r~^^. ^W4!kai-sc: tic^toT^ 7 v-AJS?&^36S6 0 H z(7>^t}-f'oifVv^y:f 
[ 0 0 3 9 ] 

t t ^IS 7 V - A CO® ft t L . tut) 7*D i^* V- V 7*ii)iftr - ^ <7:>m2y V~ J^mVf^Z 
7V-A-Cfi. -e^fl-pn. it^J^m<7)7*n^"V-7->7'0*ft-r-^<7?^2 7V-A(7)®^A 
t^3 7 l^~i^<7)®ftB^^ (1/2) : (1/2) (7?JtT-^^^L/c®ft^> ^1^7 V- A 
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# ■. ■ 

V y iy y-M r^- ^ 5 7 V - A T li . MUm^fT) y' n ^" v ^ 7'0Jll#. 
7 I/- A<75®itB i:^6 7 AcoHftC ^ ( 1 /2 ) : ( 1 / 2 ) (^Jit-e-^^fifc t/cBift 
^1^7 Ac7)®^.t L^ J':ilT> 5 7 k-A^-M^t tT> lPl;ti<7>^iMM^#. 

[ 0 0 4 0] 

^2(0^YSX'ii. Bjlt^T"- ^ S b LT^-TJ: 9 ai:tJ 7*d ->7"'eJl«x- ^ <50^ 
1 7 V- Ai3 J: D'"^2 7l/-AT'li> -e^-rtt. .iigS|^mc7)7'ni^-V-;^>'-7'Bjt^t'r-^0 

v-;; v^B^^x- ^c75»3 7 V-A-Cii. '^W^%.<oy°x2 ^' V ^yy^^^T- ^ (^m 
27V-Ac7:)li^At^3 7V-A(7)iS#.B^ ( 1/2) : ( l / 2) <7)Jt-e>^-fi&L7t:il 

7*Bjt#vX'-^<750 5 7 V-A<;5jiiitB 7 ^-A(^®|tC^ ( 1/2) : (1/2) 

(^ik■T?'^^Lfc®1t^^ ^^7W'-A<^ia^i: L> JiJlT> 5 7 A Sr-Mffl t LT. 

[ 0 0 4 1 ] 

^3 <^:'?^i-Cli, gt^x- ^ S c t LT^-r J: 9 ai:t;7'n^-lx-y>'7*BiliaT-'- :5'<7)^ 

^ t ^K7 AcolSiti: L> m,t>7°ni5'*l'-y->7'Bjfcft-r-^<??^2 7 V-A-^(.i:, 
^^^c7):7'ni^-V-<:/ v'^^B^ftT"- ^c??^2 7 I— A<7)®^A t^3 7 V-AcT^ffl-ftB ^ ( 1 
/2) : (1/2) oi:b-e'a'^L;i®^'^> ^^7V-AOiS^i: L> ai^7*ni>-V>;'-> 
7*Bft'^T'-^<50^3 7 V- Ai5 J: 4 7 W-A-eii. >?-tL-rtL. j^^l^^^O 7'D r?' 
v7'i!lt1'tT'-^<7>^3 7 1/-Ai5 J:Z>'^4 7 V- A(^ig^B '?-<7>Jt^^7V-A<7) 

®^<bL> iiit)y''oi^"iyyyy'^i^r-^<on5yu-'i^x-{±. j^^^=f^co7*p^*v-;'-> 

7*Bjfc^.T-'-^C0^5 7 V-A(^®^B 7^-A<r)]ii^C^ (1/2) : (1/2) 

[0 0 4 2) 

^4<^:^^■C^i^ gft^x'- ^ S d t LT^i-J: 9 tB:^-7'EJi}^W-y->7'B*^-r-:J'0^ 
17lx-ATli^ 3S^|^?^c7?yn^'-V-;'->7'B^'(tr'~-iJ'0^ 1 7 ^--A<7)®ftA^^ -?-c7) 

t $ ^1^7 1^- Ac7)iiftt L> mt)y°'oiruyi,rmt-T~^<Dm2yv-j^xi±. ^m. 

^^k<Dy'v^ ^'Uyi^ymtr- <Dm2 y U-M.<Dm^A tmS y A<7)®^tB ^ ( 1 
/2) : (1/2) OJ:b-C#^t;t®^*^ ^^7V-A<7?li^t tB*7*n^^l'';;-> 
7'Bj!5:^.T'-^0^3 7 V- ATfi, jl^'^J^t^CT) 7*n I.- -> T'Bjtft t"- iJ' 2 7 l^-A 
OiiftA t»3 7V-A<7)liitB^ (1/4) : (3/4) <75JtT-'fe^BeL7t®ft^. 
7 A<7)®^a: m,t)7*0^-^-;' v'7'Bit1tT'-:5'<7?^4 7k-Ar<i. a|fr^J^m<7)y 
n^}^- V-;/ v'-T'Bjfe^-r- ;5'<^II4 7 ^- Acoii^.B ^^ 'e<7) t t ^1^7 V- A<7)®^, t L. 
tat) 7°0 i7 V- -7 v-7*B!t1^.X- iJ' <75^ 5 7 V - A -Cli, ii^l^^^O yx3 ^ V y V 7lJtft-r- 
^<0^5 7^~A(^ii#.Bi:»6 7l'-AO®#.C'^ (1/2) I ( 1 / 2 ) OitT-g-fife 
L7^:il^Sr> ^^7W-AO®^tL. ii^T. 5 7 l^- A ^-itja^i: LT. TO<^?ira 

[ 0 0 4 3] 

i7V-A-cii, m^W<^<r>^'i=ii^'iy'y'y:^M.-r-i^<D^iy\y--i^(r>mitAi:. ^<o 
$ J ^IS7 l^- A<;)®ftt L> ai^)7*niJ'*v--y->7*e*^T- ^(7?^2 7 V-A-c-fi. jtfr^ 
mk<r)y' u V V y ^y y0:^r- ^ (7)^ 2 7 V-A<^iSftA <L';^3 7 V->^(Dm^.B ^ ( 2 

/3) : (1/3) (D^X-^^LtzWifk. ^W^yv-j^<Dm^h\.. mti y"o \. y ^y 

7*BJ&ftx-^0^3 7 l^-At^fi, i^^J^f^oynr^-V-y v' rift^f - ^ <7>^ 2 7 A 
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'<7)n^.Atm3yi^-^(om^^ (1/3) : (2/3) <DitT^^^^mip.i:. ^w. 
m^j T'a i^- 7 relief'- :J'oi^57v-^T-{i> -fxn^-v -J V yM-T- 

^(0^5 7 U-AcDm^Btm 6 7 1^- J^(Dmi$.C^ (1/2) I (1/2) <7>i:tT^E£ 
[0 0 4 4) . - >, 

v-A.)iii-f5:ic^-r:&ji^.^'fi:c7?#^^^-ro .(A + B) / 2xm^fi^mmi. mi^At 
m^B(Dibx 0 t-^mom^x-^^. (2 a + b) /3-e^?n:5>ii^(i> ca + b) / 

2T^$^t*li^i ^9ii^Alli5<^ (A + 2 B) / 3 n^iS^Ji^ (A + B)/ 

2Tm^ii^mi^xy)mitBKi5:<. u + sb) /"Axm^f^^Mmu (a + 2b) 

/ 3 -e^;? tL^®^.<t »9 ®^B l^ifiv^o 

M^^nkb a li> ^ 1 S 7-n ^* V 7 V 7'Sli^-r- S a c^il^'^'fkO 

1(7)^»-Cti2. 3#g07 V-A-e. ^2<7)^-ffiT-(i 1 . 2 # B <^ 7 A "C. ^ 3 <^ 
:)?^-^(i3 4l=@07^-AT\ ^tL-e':|tllI — 1*1#<75 7 1^- Aii'ft:*^2 7.V--J^:*M-r 
mi[ *3 0:^fe<75Wt^{4. ^3<^^ft;6^ iS6g^^m<7)7-n:J''V-;^->yi*f| 

^<7)[^_|li^^^S3^jgg-^S 3 7 V- Att'<^ 2 7 V- A<;5 7 U'- AM^3&^-eoS a^^R 

[0 0 4 7] .V 
^4i3«J:?/»5<^^5*-eJi> 5 7 V-AO-i2ijgffl4=o. |tf¥0 2 7 V-AisJ:, 
Uf^|:ij£<7) 3 7 Ix-- A-e. -etL-Pttl 7 V- At'-:?. ii^J^m0 7't3^'V-;'->:7'8J!:^tx..-^ 
«7)7V-ASi^;6^'e<^t ttitii^^t. 2*@<7)7 V-A-ei4> i£^J^f^<^7'n^'*V7->-7' 
BjIf^T*- :5'<^ ' 7P--A-b>;' h07V'-Ali^t 3 7V-A-lr7 h 7 A OH^ fc**-^ 
fi£$tt7t7 V-i^@j1t>{)^^t^tL. 3^i<7)7V-A-^?Mi. i^^^^^0 7-Ui^l'-;' v'7'gftft 
•r- rJ'O 2 7 A -fe h07 V-A®^ t 3 7 A^r 7 h c7) 7 V- A Sft 1 2# 
@(7)7l/-Aj;>9 3 7V-A-lr7 Y (^7 V - J^'^'^<r)'&.'&.ti^^'^^)^'^X-%'^'&^iz7 V- 

Aii^7i«#t)tL*(?5"C. IS4 J3j:o^^lsl5<7):^fe»4> ^3<75:;&ftJ: i9Mt Lv^o . 
^5<7?:^^£<7):^;is^4<75:^?£J: 19 t^^o 

[0 0 4 9] 

[0 0 5 0] ^ . 

'Sris. ±ii L7t ^ d tc. 2-3 7*;v^''> >'^^<75'f - ^.Bjfcft r- ^ 7 n v >j; v 

7'eDiftT - ^ Hit » t;t±-<?. ^(75^^^mc0 7°ti -> 7'B.5b^t.-r'- ^ ^M^^iika t 

T ai.t» 7'^^'V -J V- 7*B^4t 7"- tJ' 1# ^ -ft >9 . ^^5$<50 J: 9 > 2 - 3 y ;v iJ'' >t^<^ 

^ToT. T'Oi^-V-y v-7'^J^?n. ;5-^-o^iHi!a.a$n-7i:aii)7'ni5'-V';^ v7-'B*il^x-:5'^ 
[0 0 5 1 ] 
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[ 0 0 5 2 ] 

:i(DMii. DWDn^^W<om^x-. r^T.^ (DVD) ikH. ±^Lfzy ^ }VJ^v- 
Kii^ MP EG 2-:ff^-c]£m^^^it^titz^^r'-^ isxi^^pr-^^^^^m'it^fi. S 

[ 0 0 5 3] 

T-V7.i5^ 1 \i. i?®^-^ 2 J:•QTIiIlSllEilI$n^ -T-f lTt>^'hii> it^-j^TV7' 
3 HcJ:oTx-^7(>«il*?3t'btL;&o <7)f|<^^ibn7tr- R F 7 > -7" 4 ^^1 CT^ 
19 its ^ tL. ^IPff 5 -C-^iS ^tl^ECC (Error Correcting Code 
) 7=^3- rJ'- 6 -e|s»9 i7iE? :}t7tm> ^^^'^ 7 T 7 tL^ -J •? 7 lii^ hWm.^\z.'^ 

[ 0 0 5 4 ] 
[0 0 5 5] 

V-AJilv^i!c*«2 4 Hz<^JI7'n^U'-;^vri!fc^-r-:5'a> 2- 3:f}l^^y 
^ 1 2 HI 1 L7tJ:^^2-3 y')l'^^yKX^X. 7 -f - Fj§'^^:^^6 0 H z 

ni>- V-y v'y'^^flS 1 3T% f^il<75J: ^ J'C, H 1 c^PjtftT'^- ^ S a . Sb, Sc. S d t 
TtliS e J: ^ ^fe 7 V- A jg-^^/^s 6 0 H z (?)MM*3ia? *t/ci±J:t?yo V 

[ 0 0 5 6 ] 
[ 0 0 5 7] 

[0 0 5 8] 

azy h^-y 9 It. C PUi3<}:^/ROM•^RAM'5r^f<^p<^'J*^L^ DVDW^^SO 
[0 0 5 9] 

V -y'^^flS 1 3 i LxmW(.^ii^m^X-$t>7^o 
[ 0 0 6 0] 

^c^yn^l^y v'-Z^J^gP 1 3Tli. US K^Lfz2 - 3 T' ^* > ^J^^U 2is^h(n>2 
- 3 ■7';v y%.(r) -7 -f - ;v 6 0Hz<^-f>3^-V-7; Iftft r - ^ V i n 

^ V o u l-tl^^hi-^^o 
[0 0 6 1 ] 

>^-l.— 7«0jiftx-:5' V i n(4. ^J;ltt\ I T U - Rtt-g-B T . 6 5 6t-WL/c. 
^it^-ii 8 e y^(Dm!P^r- ^Y^X Zf^MT- i^Ch, C r ic, 7R¥!^*!^i#^ Sit 
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[ 0 0 6 2] 

7 l^- A ij 2 1 i3<t 0*2 2 tc, ^id^'fiy V- J^n^<D^\W.7^~ ^ 

[ 0 0 6 3] 

7V-Ap<^'J 2 l*3J:C/2 2 7 V- A®^<^eft^x*-:5' ^i^ 3 :^7i;^MIili^ 2 3 

X^^^^l. )\^i-y'V^^ 2 AX. 7 V- A;^^iJ 2 1 >{> t< (i2 2^ ^ l-i 3 ^^TC^t 

[ 0 0 6 4] 
[ 0 0 6 5] 

[0066] 

115 (A) \Z7r^-tX -9 tc, ^y^- U-7.f!^^r-'$'V i nli. ^S^^^l"^ 5 7 - ;v 

K<7)^MT o 1. 3, 5#g<7)-7^-;uKfl, f3, f 5 i)^^^y ^ ~ h\ 

2, 4*g<7>7'Y-;VKf2, f 4 5{>«^|g[7 -f - Kili^ «9> CltLH^X it^-t^ 5 7 

K<7)«!MT eF»3-e(i^ 1, 3, 5#i07'f-;^Kfl, f3, f 5*«fll3^7'f 
K. 2, 4#@ <7)7 -f K f 2 , f 4 7!)5g-^7^-;VFt'5:^7i)N ^KT o. Te<^^^ 

t'ilKid\^^X ii. 7 K f 3 2: 7 -r -;v K f 5 76«[^— I*]#i3 J: (/m— 7 ^ 

[ 0 0 6 7] 

Vi n<D. ^<75B#^<7)7'f -;v K7i)^ — o i3 J: C/T e O^/^-f tLti^ j5^o7-^ 

K f 1 ~ f 5 cov^t':n.-e^)&*^*^ i-Jfir^b*,. -mji^T o l*l<^7 'f -;v K f 1 
— JSSjlMT e 1*]<7)7 K f 5 1. 0 7'f -;V' Ktf <7?v>-f nT^2>:6^:6^ $lJS!l$H 

^ o 

[0 0 6 8] 

, ^^'j=^>^^-933^;J:o-C^ 7 V- i=. p( * V 2 1 i3 J; 2 2 <OT K V^i3 J: U^* 
[ 0 0 6 9] 

v-^ >7>.1tiiSfI5 3 2 <7);|tal^S:i:(-):r^l:T^ 3:^X7c1iWllIi^2 3 l^*3»t^ 7 

l>'v 7' U iS' -If 2 4 -e<?? M^;6^$iJfP ? 2) o 
[ 0 0 7 0] 

m.m%n-b\ 7°ni/i^-7->7'fflc^i5]*ni^i&feiii^3 4(cmiF&$n^ -1-^*1111^3 

4 ^>^ 7'n iJ'* 1/ y -> 7'l^ S Y hH^oo 
[ 0 0 7 1] 

±u<Dm]^<Dy'n^'uyz^ymnui sxii. HIS (A) ic^-ri ^ 'Sr-^ 

^x- V i n <7)ffiKT 0 l*ic7)7 - K f 1 , f 2 OgiJi^tr- ^56^7 l^- A^ ^ V 2 1 
l-»§iA^;jL, ^KT ol*]<7)7-^ Ff 3. f 4c7)BAft7"-^7&^7 V-A^ -t'J 2 2 
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^g^-r ^ ^it 7 - ;v K ® J; u'f^ ^ "7 ^ - F ii ^75-' ^ s -7 V - a ft ^^J||I^^ y 

V-A^^<;2 1. 2 2±t::^Sl^Ji^^^ tt2>o 

7 V— 2 li3j:0=-2 275-'fb. i^tt'SP$:a7t7V-Aiii^.(r)iftft 
x-^J'^^lf.^ai^^. •7;uf-7°V^-^ 2 4 ait)7°n:5'-V^y v7'B!feft7"-t5'V 0 u t 

tLT. lEIl ti^UTt J: ^ =5r4iK3i!kJlt^<7>m:iJ7*n:5'-V'7->7'S!lift-r-:5' S a, S b. S 

c, S d t;ttiS e^mh^^o 
[0 0 7 3] 

^i*o^^. 7'f -;vK®it^<4^i-?s-^"c?»#t, mKiy^-)i'VW.^^tc\^-y^2 

[ 0 0 7 5 ] 

-eUT. Kiel 7^ -;vKS^'^^-l^— 7'f -;vKWJo2oo7^ Kop^-e, M^-o 

iiKm%'7^-yi7V^^':^X. V v^U^^ 2V-'y-J^^^^ ^^1tiiSllll^5 3T% v -J ^ 
111^5 2 OtBltJ -fit t 7 1111^5 1 omtJfit^O^^O^^'fil. i-'Sr:b*>BS^^-r2.ffi^O 

[ 0 0 7 81 

r e f t^Lv^t -ifc^misli^S 4 ^^-^ :^ -i^ > ^J' 5 5 ic. ij t> y \ ^-Tl'^'^^-h'' 

m^^^^>o n&r-i^Y^'8 h^o^-^. mwD r e f fi, m^i^. i o h~E 

B hO-9 *>OiSi3!)'5r^iSlcS^?^t^o 
[ 0 0 7 9] 

^y yry^-t^o * > 5 5 omijffiii:, mmmy y^m-^^^i^-^-x^ y^^^^ 

[ 0 0 S 1 ] 
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mummy ^y^^-^i'-^^'^^ ^^.^<DTy^m^5 7 

^(Dyy^m^b 8 Kyy^^^i^l^o 
[0 0 8 2] 

[0 0 8 3] 

^^m-fi-tS d t y!}^m V-^)l t^j:^<7)li. y y^M^S 6 Ky y^^ixr^^^. 7'f - 
;b K f n<7)^I#^N a t> 9 ^01^5 8 t::^ ^ ? ttT ^ ^ ^ -;v. k f nJi^ 

LT7>f -;VKm(7)7>f-;VKf (n-2) c^jffi^S&N b t tT V^^^-^-C* 19 ^ 

7 -f - ;v K f n ;6«±ISO-7 >f - ;V K f 5 ^ "7 - ;V K f ( n - 2 ) 5&«±IE<i07 ^ - ;v K f 

[0 0 8 4] 

L7t*«oT^ i^iUm-^-S d t'^m'l^^}^t^^fzm^^h<^9^mM (y^~)VVm > .feet 

i/±lS(7)7 ^ - )v ymmmiK x^x. 2-3y')^v^ y'<k<D-^ > ^ - 1-- ^^s^^x- ^ 

o7^-;vKf 1- f 5<7)\^^-f tt-e^S^^-^. -r'5:fe*>. -MMTol*I<^7^->>VKf 
1 ;5^f>—MJ§XliT 6 1*10 7 'f -;V K f 5t -C0 1 0 7'f K4'<^^^-f tL-C^^;5-*> 

[ 0 0 8 5] 
[0086]' 

b. C r ^-^Jb-^TtsbcTj^rfflV^^i t ^-C^^o 
[ 0 0 8 7 ] 

Cig)£'fb7°n V -7 V 7*^i^ (igiS-fb^ra) co^mmm : 111 7 D 
[ 0 0 8 8] 

7-f -;v KiSv^^^75>^6 0 H z <7?^ > ^ - V- Ts^^T- ^ V i n li^ ■B^Jx.ff, ^M'H 8 
e-;' h:R<7)tfJ^T''-^ Yi3 C b. C r 7X^|WI»S##H S . MEl^Se-g 

-^v s^i tF7 -f -jv KmsU'ifiRF I DtmM^ntziiO^x^^o 

[0 0 8 9] 

:i(D-( y ^ -v-y.m^r-^^ \ nii. 7 2 li^xm 2ic«*^^ti. ID 

4 (^^iSff^Bi: IWl^lc, 7W-A^-ti;2 1 is J: 2 2 ic , ^n^ti-7 A ii^.<^BAft 

7l^-Ap{^ 'J 2 1 i3j:l/2 2;5'^s >!-:ri'Ptt7 V- iii#<??efc^ 

[0 0 9 0] 

t T^c . 7 - A p< ^ 'J 2 1 i3 J: C)*" 2 2 ^ C75 lift X - ^ li . ^I:5^<^ J: ^ (c, 3 :^7cffiK IeI 
j^2 5. 2 6, 2 7 -C> (-^SfeJt^) T^-^Bfe^il. v ;U ^ 7^ V iJ' -^f 

24 -C, 7^-i^^-t'J2 1'bL<fit22. * ;^^(i3:^7n?tKlsIi^2 5, 2 6 L- < 2 
7 ^ coiiftx - $ n-^ o 

[0 0 9 1 ] 
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[ 0 0 9 2 ] 

Si3a:Z/7'f-;vFmSiJ1f$RF I D:*^ ^J' ^ 5 y iJ^'n > > n - 7 3 5 t^-ffii^^ tL> 

> D > h D - 7 3 5 35-* , ^*I^^|J^^p^g-^;i^# tis o 

[ 0 0 9 3] 

ic7)|*iaS^J#P>fi^li. ^^U3>hn-93 3:}3J:0'7'n^*V>;;i/7'ffl(^|WIffl'lg-^||fe|p| 
1^3 4 ^^';='>'hn-93 Zii^'h. 7 V- A ^ ^ 2 1 is J: 2 2 <7)T F 

[0 0 9 4] 

1 Km.^^fifiyv-2^mm^^^n^^ 7 v-ap^^ v 2 2i^sii?ti;^c7v-ASft 

7l^-Aii^.;6-'Si^®1t> 7l^~Ap(^';2 1 HJlii^tL7t:7 V-A®^*«#HS®^i: $ 
-;en-r;H<7)i^Bfe^«7V-A#^£-ehi5'-;vt^ai^-ft1--l>o ii#^?!l±T-ti. 

[ 0 0 9 53 

^LT. 7 i^-Ap{^'; 2 lis a: 0^2 2 >e»^f5S»i^tm^ 5 1 1::> -ea^*it^^m^i*<^®^ 

[0 0 9 6] 

[0 0 9 7] . ^ 

[ 0 0 9 8 ] 
[0 0 9 9] 

, ^ ^ V 3 > h n- V 3 3 ic-fjtjg^n^ ^ni^ J: oT> ^r^iiiit (mH£<7):7 l^-A) oU? 

.:a-7'->*^:J^ ><75mfe?tL^5^tij^Jiffl<7>ili1tx-:5'. i3 J: CF#BB®^. (3i*<7) 7 - A ) 

<r>m^-:^'y=^^ F<^#gj7nJiS<^ii^T'~- 7V-a^-=eV2 1*3J:c;^2 2*^t>l%^ 

[0100] 

JeSiLm^'J^^^S 2-eii. 7 V-Ap{^U 2 1 t^c(*2 2 :d-'t>i%^ai?nfc^2flll^ ( 
^ >; 2 2 t T^cli 2 1 ? iitzm^MiP. 7 V - A ) c7)ii).t 7-v x ^ h 
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[0 10 2] 
(0 10 3) 

Mis J: ?/iflS!) (3:^7D^ilMIij^2 5 ~ 2 7 Oi/^-f tLlci^j^lM-rabS^O ^ ^ 

& o 

[0 10 4] 

^fl&o ttz. iy->^3Lyz^fj: t'[^X-oXmi^<^P^^t^i^<9Si^U^^fzm^Kii. MM: 
[0 10 5] 

) ^LT. IE^'r4|fffi*iJ^^5 2 T<7)$ija^S^i;*-c5">/^T> 3:^7cMMIli^2 5 ~ 2 7 
Ij-^^iM^m^^^jE^i tL. «HilftOx-;5' t LT3:^7t^iraiBl]^2 5 - 2 7<^v^t'n<7? 

[0106] 

iii^fifzW3^s:^mm'k^-r^m^^^-:k^\'^^'^i-i^^ mmmmfor- tLx. ijj§a 

[0 10 7] 

o V- •i' V ■7'^k\^T- 9 ii-^h 2 - 3 V' )'\^ y t! > -oX y - )\^ YW&^ti^ 6 0 H z 

-v-^^Bjit'^x- ^t:i^^^^t7t t<D-e*>^Jir'a-e^^>6^ AlJOeSt^x- ^ V i n 
jIjS, 7 ^ V - X'Cti'iVilf x:^- V - ;^ S ;i:fi®^jLli<0 7 'f - ;v KJSIv&3^**6 0 H z (7) 

^iM iifliS ^^f ^ - 1 § ^ o 
[0 10 8] 

>) Cl<7)^-^N ->-<!r>;^^m^3 2 -em 5 (A) L ;t J: ^ ^ > ^^.^ft^^iil ? H^r »t 

[0 10 9] 

[0110] 

;{)VjN$i^jl-^-(7)il6t)'5rffiH:^^t LT. 3:^7C^ra[il^2 ST^^ KW* 7t^i7^■- 
[0 111] 

m-k) Kii. Bm^j:mi5-^tLx. 3-^7t;4iwiii^2 ex'^my )^^^^^^ 
^Kx:h0ii6mm-^'m^7^iix. ^<7>nmii!,ti(Dmii,r- ttzim^'^^j^n 
mismtix. 3''^7tnmMm2 7xmm%$W)i^^^^^'^^f^^'M7^iix. ^<Dmm 
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[0 112] 

±i^LtzXor^^ -c7?||;0^<7:)yD^-U^y v-7*S^:^Sl^J:^fi\ mm(DW}^ii'^ht'K^ 

[117] ^(;:)5|0jc7?ig)S'fb7*n^'-v-;'v7'^$I^Sco-*ifef^i^^/j^i-ia'c*^o 
[ma] 2-3 y;v^-'>>^ J:t/it^l^c7)|5{.§gic«i-^Il-c^^o 
[1119] tJ&*o->-'^>;^^^ai:^&<^t5i5§i''0^-t-si^-e^^c 

imio] tj£*<^->-'5r >';5!.^ai^a4r^-riii'c^)So 
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